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[0 0 2 8] tft3£JR7». *ff^«ffi^^ 

&<&fto 10 

[0 0 3 0] *UT*H***WT*B*llw, ^IBlCBft 

[003 i] *bT, #B*#aKSttTv>*fc*fc, 

T, #H*««#'r5E**«trXTFTt^*^3&«*i;T 
[0 0 3 2] «AH »SB*#»«SnTV>6i*K: 

BP*Wtr*TFT35«X-f y?>^*?tUT 
*aBl/TV>fctf>o&0, E«**»**fctt2'3 — hTft 

t s « s& s nt ft t # tcsft n 

*«»3WBfs<©<eBKiws-3TVift»'&, KiB*3&«#-r 

[0 0 3 3] TFTte&zm&tfiEftlzmmVT 

#^iSfiiS^-rft C ta*T€r ft. 

[0 0 3 4] ««EJ|*T«, ttJ»ttffl#«IJtfctf**Stt 
fto 40 

[0 0 3 5] *»^<D«l3E^}S^«koT, EL/UM 

^^S^^p n D^OKSU^^^ftCt^tg(C^ft 0 i 

ot, IKi:im a n(:a5^v^p D D OEL/^ME 

ftXg<fc, /ty^>^tSII(!:, 

ftdi^T^fto ^fc»0©SS^UTEL/U 
;i^*»J«Tft*'&T 5 6), /^^-ir-> ? >^-rftXSt, 3 50 
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*^^-*BiDftttftxat**< ctj^TS, ra*^ 

[0 0 3 6] #B$l:EL$ 
^0*3t*tt»rftfc»OTFT*«1)[*K^6nT^ft 
ELA^;i/tCCD^jgfflT^ftt)WTtt^:Vio ^H^JCE 
L^OSSJtSWW-TftfcfeCDT F 1 ^IfrftliE 
L/^^JKD»-&-efc. *^Mcr>^^ffi*fflVift^t^ 
ctoT, ^ a a D<h^araOKS^^^ftCi7&M^TS 

ft o 

[0 0 3 7] * fcS 5. tC, #5g0J<Z>|g 2 ©&3t;£8;tt$E 

m&rtz-frfDwmtittz&^Tmm. mm 
tii±tfTFT*«»si53itifta, «mtt*wr«.^* 

[0 0 3 8] •5-UTjS^#fSE^{C, USStS^S: 
-5. 

[0039] #«*a«»tRSftTv»-&iSK:» mmrnrn 
[0040] &s;&t&, tta/t*^*, *fft«i£# 

[0 0 4 1] 

igfttass ioi, y- h«*&§iffiSiiHiB& 102, mmm 

1 0 3^*EI^T«k'5tC^H-e.nT</^o HSggpi 0 3 

£ 1 0-^?-&tf®«#H3!S 1 0 41-^5. H^SB 10 3 
±(C«S®J^1 0 5#M$nt^5. 

[0042] fotemnmi o 5«isiiSMt5fc 

»©JBtT»*. zgfiJBIl 0 5«iB^gBl 0 3{Cl3:ttS>tl 

f««ti i o 5*i®^gBi o 3 ±\zMf&-£nrc.mmt& 
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[0 0 4 3] ftff&ttGttl 0 7tt, n*i^-*4M, 

TEL/i*;i/o^a&*6o«^*y— xm^ffi®jins» 

1 0 1 Sfctey- hfi-^i»ffi»lHl8S 102 fcA*-r*fc 
[0 0 4 4] ilKl 0 5 tt, fflOSfflffi^l 0 6£^L 

tfAVi. itll 0 5«r«Ena««Ett, H££ (Prove 
Point) K^teVvrMigSft* ££££:*. 

[0 0 4 5] ^IC, *J6?8©EL/UJKO*2 0ftS* 10 
mz-D^X, B2£«V>T»b<i»9rr*. H2»4««E 
B$(C:fctt£ELA o ^;|/(D±ig0T&O, V— Xfl^fggffi 
ffijgj&l 1 1 v y-MS#«K»IiIKl 1 2, ESSBl 

i s^iaic^-rct^nia^snTv^o mm^i 1 3\z 

1 t^^»»*rt*B* 1 1 4TW» Bfltffil 1 3_t 

icttttsyaaiwisii 1 sjwgjsssftxn*. 

[0 0 4 6] ft^&SfflaHmffli 1 1 5 tt£T<0IS* 1 1 

*, i i 5«h*sbi i 3fcRtt6*ufcy 20 

[0 0 4 7] ^I^^ll 1 1 5fcflVi6n*Wlt 

u ^SE^ic^aEffl^misi 1 5 

T*££#*TT£**>cDT£*ii t^ISt^So 

*«Mfcm>6ft**r»iLT, 

fig, *fctt*«tt«*t-&JBK»IIBi:*fi^bfct)©*ffl 

TH #U<3F, 7^U;K tflWSFTSK, BC 30 
B K>7y^pyr» , #<jx^U>, ^UXfU 

u, Ag, Cu, Ni, JHtt&£4> 

j^w?**. sfcj»«tt**-r*-&ia«n&^*«** 

[0 0 4 8] SfcIffl*««*JBftS-a-*Clt»:<^xy 
hXy^>^fcctO|»*T*Ct^pI*a:»»T**i 

[0 0 4 9] ■SK«»C»«fl2anfcITOftffl 
«Sffl»tHibT7 ; £A77XO I TO* 

m^z>ct%pimx$>%o liiftsnfciToiwiy 

[0 0 5 0] ftfflfflKEttl 1 7fi, 3***-&4M, 
TEL/^*;P©^fB36^6<Z)«#*y«-Xfll#«K»l§IgS 
1 l 1 h{t-9*MBIblilB l l 2 i:x*t5fc 

£>£>E«lT&*o 50 
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[0 0 5 1] MfflifK 115ft B^fflEM 1 1 6 
*^LTEL/^;P©n«0«atW-t«jttS*l*. M£ 
ffiBttl 1 6tt, ««ttft#T**m*»ir>THMft*ft 

T^fttf&v*. ftsi^tii i s&mn&nmz, m 

(Prove Point) K:felvrBJtS*l* £ £K:&£ e 
[0052] 0 3 01 iC5KLfcHSlifiB 10 3 cd[h]8§ 
0Sr^-To 0 2 tC^LfcHSigiSl 13t>> 0S&0 

TfctHStSBl O 3 iHUftOT, 03 £#Hrr*£<h# 
T#*„ h«^«lG 1— Gy©Vifn^lOd:, y 
-Xfl§iS 1-SxO^ftl^l^t, «B#t&AV 

1 - V x ©V^f ft* 1 ^ i Stt 5ffi«^B* 1 0 4 
(^fc«iS*l 1 4) T£*o HStS&l 0 3 (SfcfiB 

*« l 1 3 ) tctev h u ^ xttfc«R<BB* 10 4 **E 

e$ftTv^* 0 

[o o 5 3] v—bmwuukmibi o 2 (s&bh 

2) *6<Z>aS?«-9*A*S*l*y— hfll^ll (Gl- 
Gy) tt. #H***T*X^f 7f>yfflTFT2 0 1 
©y-h««fc»tt$*lTVi*. ifc#Ii©frSX 
<7f>^fflTFT2 0 10V-X*«iKK>«« 
tt, -5*y-Xffi§8Sl-Sx(:, t>5— #**&B 
i*ttt§ELIlfflTFT2 0 2 0y-httgRtJC# 

iiiS*#-r*r3>x>-y*2 0 3 K^ft^ftSsiffiSftTV* 
^ 0 v-xi^is i-Sx fete, y— xm^miSm 

1810 1 (Sfcttl 1 1) *6ffi*S*l*7^-py©tf 

[0 0 5 4] 3>f>it2 0 3BX<7f>^fflTFT 

2 0 14^7®^ ELIifflTFT2 0 2C!)y-hi 

»«cKW6ftT^*o >i*5*HJBO»ffiTttxi>x>it 
2 0 3SW«i*S*tfc^ *«WiC<B«J*fclE 
5t£*rr> 3>f >*2 0 3S^t&^T»otfe 

[0 0 5 5] 5 E LIBfflT F T 2 0 2 © 

y-X««tt*B«IS8V 1 - V x l:»«3ftT^*. 

DR»6ftfc«HtJ;t)TW6ft5. 
Vl-VxH #B*3Wr*3>5 ff >*2 0 3 \z»m 
SftT^*. ^LTIil0 4 (ifcttHtl 14) * 
#t* E LMHT F T 2 0 2 O H U-f >tWt mm 

mios (0 2i:^Ufcl^«^fffl»lin 

5) KlcfcoT£T««Wfc»ttSftTV>*. Silio 
5 (B 2 t»LfcMO»^*««»tlll 1 15), KISS 
*l*«8it*. Prove PoinUC*5V>Tiffl^Sft*. 

[0 0 5 6] KTfc, Sl^2 O^S^ffiO, Prove 
Point iC*tt*«atOiB0^^)IB{COViT, B4 £JBV>T 

wirr*. 

[0 0 5 7] 04 (A) tt, 03 Tth LfcHiSf SB 103 
<S&ttB*»l 1 3) fcl;fett*B*l 0 4 (*fcttH 
*1 14) <£>SEfi£, WHWCjRl/fc'bOT**. sm; 
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V^ 0 #J*_tf (x, y) tt % y-xm^&Sxty-h 
[0 0 5 8] **«ie*V l-Vx(D«HfMt 

[0 0 5 9] *LTy-h«#*e»0»l 0 2 

tii i 2) *6y-h«#«Gi»ca««#*tx**n 

StlT^X-f 7f>^fflT FT 2 0 1 6, SSWfctt 
[0 0 6 0] &*K *WJM#Ttt, TFTCOV-Xffi« 

£<> ifit, T F Toy-x(B«ifctt K K >fi«o5 

TFT^7tfc5<!:^mo 
[0 0 6 1] Jfcfcy-X«*«K»H»1 0 1 (Sfctt 

i i i) a>sy— x«*§«s lCMiotfftfi^ 
t*i:y-xf^«s i-s x^AAsnstr^f 30 

T'EL|^Mt^)J:54il^t*ntfI^o 

[0 0 6 2] ^oi^i:, ®S (l, i) 

~tz><D\z&^:i&mnm (H3© 
vi) \z. mmmfimmzm^&ftotzgtmvnzo} 

tfii^^ens. ^LT CCD IB St (1, l) 
[0 0 6 3] 0 3©i^ft#WCH tfiMttv 1 o 

&n, y- h«*h»g i i-ii*?fi#^A^$n, *^>y 

tttt«\ HSi (1, 1) ^MSntV^tW. 
[0 0 6 4] am (1. 1) 

«v i (Dmmmmtmmm i o 5 * fc«^3cffl«*M i 

1 5£4A&*U Prove Point^45ViT«8fEffl^j»^$ 50 
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[0065] ^tvxmiz^xcDmm i o 4 3&<a*?sn, 

Prove Point(^45^iTfiatffl^aiffiSn^. 

[0 0 6 6] #H* 1 0 43^tt5TFT (El 3 (D^kin 
^7f>^ITFT2 0 1 tELiafflTFT2 0 

2) ©V^nA^l^JE*C««LTl^A^fcD, y 

-xi^is (si-sx^fniu^)) , y— hm 

#^G (Gl-Gy^fn*l^) • tlftMV 

(Vl-VxC^tniU^) ^<Dft!lTFT|tI±£ 
S!E«"r*E*3WWIIISfcJ4S/3— hbTV^t. Prove 

?oinuz&tf&nffi<Dmfemtmmt^%m\zte&?>te 

[0 0 6 7] Prove Pointfc*5ttS«aE©jBIl5tffi[^SS 

:i^T^^>o wah 04 (b) iz^isfcmm (i, 

l) , (l, 2) «»CDWjeffi*M i 

f^It8St§et^f§, &&EI4 (B) 
TxRPttKlB*S:a^bfct#(Z>Prove Point(&«at<Z> 

[0 0 6 8] ilSi#18tt««T*nH ttBXk: 
*5ViTE«l*3J:^TFTtC5FA'&d^i;T*5^'r, KB 

[0 0 6 9] £&09*-fc£0 4 (B) K^UfciH* (1, 

3) -^Hi (x-1, y) (D&olZ. «SKoa^ffi*«i 

mizBf&-rz> ELmTowmmmizwiTEvmEE&wm-r 
[0070] ^m&&*kVT\,*z>£mmt!*ifzmm 

AH*) *ttSEL/^;na, ELr^xyK (Cffl 
1 3 tC^FAH^^ 1 OT^^eEf ^> E L /WMStfFAfi 

[o o 7 1] mi (D^m^mz^x. ioosfi*5 

EL/UMt *fctel*T«* 8111 0 5 ~> 

j £i>T j t<DmELm£ttfamm&mmnM±\zm\z 
mmvxm^n. EL^2 0 4^n e 

^SiflSr^tlfcEL/^JMl &Si^7^0X*§£* 
BS-TS^t^T**. (12 5) 
[0 0 7 2] lOOS^^St^EL/^^MS 
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* tTl «^«3W-r £ £ £ fc J: o T*»(0 E L 

-f *:/U-f fcLTJSfifcU ^&n a p£#W2n*:ELA e * 
;l44W0rf6<0XgS:imT* £ 
[0 0 7 3] » 1 <Z>tt*#8sTtt, flttttTSL 

[0 0 7 4] i2oft«Mi:*^T, n©S»f> 

EL/^jPH **3M*T«, 4fc3E/8#«ffill 1 S\t»m 

^ctotiS^n^o *JWtt. Mffliili l 5fcfl§ 

[0 0 7 5] -tLT*CD»EL«t*HR3l|ffid«iB*f|ffi 
±!CJH(C«JibT»^Sn, ELlf 2 0 4^fiET 20 
3. Sfc^F^p a pi:*iJ^f$nfcEL/t^;i/tt, ttttHTS 
OXe^^BSt*^) C (0 5 ) 

[0 0 7 6] l^©ai«E*6*RC!>EL/X*;P3&t»J«a 
n*«£\ «3£»7«> iT0EL/U>JM:o^Til 
fflilll 1 5**Ht*an*. ^UT^C0^ELMi:*f 
fiI«*lftlil*«S±fc)BK«JiUT*J*b, EL$f 2 

tl:i^TELf>f7yKtl/T^U ^fiffltfll 30 

[0 0 7 7] EL*?2'0 4 CD*f [Pimffi^ttfi (J#Ir]« 
ft) EL/^J^#»OI C*fcJ:0«W-&nfc 

[0 0 7 8] EL$f 2 0 4^Jg^Stlfc^ EL«f 
2 0 4*«'5J;-5fc«8Hlt (H«*r) £J£J5£LT, E 

t®i§EL»f2 0 4tfM3nfc 
£ E L At* JW«fSJ« Lfcfc <D£&teTo 40 
[0 0 7 9] ±aUfc**WOlftalE*fefcckoT, EL 
/W«ELf-fX^WiLT»*S*a:<Tfc 1 E 

/WI^*EL5 ff ^X^U<fcbTMSJ***«»Ka«a:< 

fr^o ioTELtSfSMtSlSt, 

^ 8tjfc> niii, 3*^*-«Dft«Iit 
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[0 0 8 0] fcfi*389I<B*aE#ffitt, SHEKEL* 

E L/^*;i/JCO*.jBfflT#StoWTf4^li. #®^{CE 
Lgf^^fflntS^TFT^lOl^^E 

J:oT, ^p a pt^Ap a p^ESiJ^^^^Cli:^pJtgTS 

*a*CEL3R : f(0*5t*ttlW'r*fc»a)T 
FT^2 O^KW Stlfc E L/^^;K^»-&Tt>, *"« 

[0 0 8 1] &*50 3. 0 5 (C^b/tE L/N°^;l/{^4ol^ 
T\ X^7f>^fflTFT2 0 1^ELllfflTFT2 

0 214, nft^SlTFTnpftWiTFTT 
fe^STft)**)*^. EL^2 0 4CDWELI 
ftfflTFT2 0 2(DKW >«*t»«LT^*»^ 
ELff 2 0 4O»I$lg, IftSfttttftttB&tt 
0> ELBlfflTFT2 0 2ttpft*;HTFT*ffl 
l^0^SLK i£KEL*^ 2 0 4CD|g«**EL|R 
ifflTFT2 0 2 0KK>S«tgilTV^i^ 

EL*f2 0 4©iiaa«»iRiii, ii^iitit^ 

0. ELififflTFT2 0 2«n^t^STFT$ffl 

[0 0 8 2] Sfc^7f>mFT2 0h ELI 
BjfflTFT2 0 2&4, i/>9)\,*f— h«irm&< , ^ 

[0 0 8 3] 

[0 0 8 4] (^ss^j i ) *mm&i~c\t, mm<DMm~c 
^ l 7t e l /i * )v t z> <d mm$k & w-r %> e l 

[0 0 8 5] *HJfififBTffl^^EL/^^;KZ)ja*ffi5 0 

1 <£>|p]8§0£0 6 K^To **JfiWlc43l^T, 

— KlfSGa l-Gay<D^fn*U^t, W,2<D? 

— htmm&Ge 1— GeyO^ftliU^t, V— Xfl 

^ssi-sx^rnjiu^t, *jR«js&i»v i-v 
h^sk 5 o i iz\t v h u zxmzm&omm 5 o 2 **e 

[0 0 8 6] jBl©y-h«#«B»ia(S^6©»i<j!) 
IRfl^AASnSl 1 ©y- h«#«G al-Ga 

y<Bvvrna>ir3tt, &i*5 0 2^tt*»iw 

•7f>^fflTFT5 0 3 0^— h«afC»3HSnTVi 
^>o ©X-T 7f >yffiTFT 5 

^m:, 5 -^Sli^tt § e l liffl t f t 
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5 0 4^- hmmBt.zs&mm& : &-rz>^>'T>*)-5 o 

[0 0 8 7] zi>^>-th5 0 5ttg£l OX-T y 
TFT5 0 3^7O^ ELiafflTFT5 0 4Oy 

-httjs (y-Km@£y-x«^com&M) 

1*5 0 5£12tt£#i^£SL£:^\ *5£W\ZZ.<Dmj&\Z 
[0 0 8 8] ELrafflTFT5 0 4Oy-7»l 10 

m&i&mv i -v x cov^rn^ 1 ^M^nt^^. 

^bT^KD^^feTH, ELllfflTFT5 04(?) 

1 -V x (Dlif W 1 >f >1t 5 0 5 fcjg 

TFT 5 0 4CDKl/-f >mm$* ELgfOliigC 

g|V l-Vx(D^ftl^l^[i3>r>^5 0 5KlJg 20 
[0 0 8 9] ^fc^2cDX-T 7f>^«TFT 5 0 6 <£> 
fflTFTS 0 3 (DV-Xfci&mtzteF yWmztmt 

mzmmznT^&o ^-LTi2^7f>yfflTF 
T5 o 6(D^f-hmm\t. m2<D¥- bmm&mm\s\m 
frzcomz om^m^x # £ nz>m,2<D¥-v m^m 

Ge l-Ge y (Dl^ftfr 1 ^\zmm^nx^^> 0 

[0090] iisfti&sv i ^vxcDmmmmz, el 30 
/^;i/o^ttcD 1 cmz£K>m-f*>nfzmM\z£r>T 
-^pt^n&o ^tiUMivi-vxit ^h^w 

[0 0 9 1] ^SMS^^S«»m^tCgftn^«8it^ 
Prove Pointfc^TiSte-r&o KTFfCTrove PointtC^ 

tfz>mfe<D^miz-D\,±T. 0 7 zm^xmrnTZo 

[0 0 9 2] 0 6T*L£iIjSigG5 0 1 Iz&tf 

£>W^ 5 0 2 cDgBft*, ffiB&«J{C^L^:t)CDT$)^o ig 

i2^y-h{i§S(7)Sf ^ltu^o ( x , 

y) fcL y-Xft^Sxch^lCDy-h«^Gay 
*5<i:tfffl 2 (7)^- hfl^G e y t^^t Zmm&M** 

[0 0 9 3] me \ZmLfzm^^5 0 1 E L/t 

tr^tlTV^^^i:, ^2^y-h{f^{cm2^i§^ 

M^A^^nTv^^^^, &mm\z-D$2iB}rJ'z>m 
[0094] s-r, «®^*&^v i ~~vyL<Dmm.mmz 50 
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^mz^&ft? tmcmzvmmzmznzo n 

E L m^FcOHim^ ^Sasm^^x. £ tlfz £ ^ iz E L 

[0 0 9 5] ^bT^loy-hft^ffi»JlHlS&^6^ 
1 C7)y— Hff^G a 1 \zm 1 OiltRfg^A^n 

^>o m 1 oistRm^te, ?g 1 coy- hm^G a 1 tcy 

- hmmtfmwtznT^&m 1 ©x< 7f>^TFT 
5 0 3*, mwrnz^x^-yiz-r^^o^^cDm^L 

[0 0 9 6] ^fcy-xm^^ffijiugs^^y-xm^ 

iSl CMfflOtrtfl^AA^n^o 

^mz. — mwz^m^&fto t^\z^-xm^ms 1 

- S x tc A^J t:^m^O®{4 «fc 1^1 CiS S tR)6 
[0 0 9 7] ccoj:^^, USi (l, 1) o>**K:*Sfo 



* * fr "5 <h £ t Rl U iS $ « ^ ^ 6 n T *5 0 , 

tc^icog^m#^A*$n, ^oy-xfi§is i \z 
&&m<D\±T*m^&Ati2nT^2>vtm&* mm 

(1, 1) **SWSttT^££P?.SC. 

[0098] ix (i f i) 3wa*?an*t, ttxtfttt 

n&fzsb, Prove Pointfcfe^T«8fE4t**iB0SSns o 
[0 0 9 9] ^bTJffilC^TcDiliijf 5 0 2**iB3?S*U 

Prove Point{Cfe^iT««f!Effl^a^Sn-5, 
[0 1 0 0] JfcfC, HlXH* (1, 1) *a«-r*. * 

HUlBlKfti &IB 2 coy- hfa^G e 1 K:» 2 OSSJffi 

■^^A^-r^o 

[oioi] m2<Dmnm^\t. *2®y-hs#«G 

e 1 tcy-hS@^«j^^nT^^^2CDX<^5 1 >^ 
1TFT5 0 6^ a«MJCtt±T*>^-r*ct5«:K 

[0 10 2] B6l:*L&i*«5 0 1O»^ ^2(7) 
X<7f>^lTFT 5 0 6^t>l:Wt, Him 
(1, 1) , (2, 1) , - % (x, 1) ^tt-SEL 
BfflTFT5 0 4^iTt7l:aO, IIMlI^i 
Sfc»4tt3!EJBW«Hlfc««£3&«8[Entt< 
[0 10 3] dc^ct^i^ 1^ (1, 1) Sril^Lfc^ 
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iz. mm (i, i) ofl&Tfi&ffto'&Kizz&v&miL 
mm (i, i) <o^\zmt>^>m^u (ei6<d*§ 

*2oy-hif|[Ge 1, tt«#tttttVl) tC^ 

&%tv$&o H6©»^ il^iv i 

<&«««ffi#*»fc*« *ff 5 i # £ l*! UiS £ <d*& k 

*^»2 ©y- h WtG e 1 CX2 CDlKfl^ 
3WA*StlT^**H*, ■* (1. 1) 

[0104] i) *#a««i8tu. 

Prove Pointl£*V>TttiffittS:a9^t"S. 
[0 10 5] n«IC. ^:TOia^5 0 2&S^«SifCL 

Prove Point IC&^TSSHg* 

[0 10 6] £IBi|S5 0 2i^fSTFT©5"6 (H6 
1 0X< y ^>^ffl T F T 5 0 3 fg2CDX 
^fyf^iTFTSOet, ELISifflTFT2 0 

-xi§is (si^sxo^fn^io) , 

-Ml^Ga (Gal-GayWfn^lO) , SI 
2 coy- HS^JftG e (Ge l^GeyO^fiXiU 

~d) . mum&mv (vi-vx^tn^io) *\ 

-t©ffiODBB«*^»r*Sifc«^3'--hbTViSi, Prove 
[0 10 7] HSl3^#aS?JRJ8©i^ ©Prove Point fc 

[0 10 8] l^I^IStt^ttT^nH fiEHlS^ 
[0 10 9] Sfc«IAtf«fliia)W)e«3Wi,^6 i 4 0<6 



[0 110] ^*-&3W*UTV>ftfc«»ranfcH* PF 
^fptlTELT^xyKCffl^^btt)^^ 

[onnsi oo^s^ffi-et4, i ^<DSW & 1 
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(0 8) 

[0112] i oooifi^ & as:0 E L /^;i/«filtS 

«^/V-x>^sn, BPftmS (HS^iir-r) #*J*a 

io n^> 0 ^LT^co«ELe<h*f[piiiii*ia*fl:a±(c)® 

S«S«»ft* - t Id J: r> TlS^cD E L /1*;P£r#8t 
itLfcin^^^-^in^iCioTELr^X 

[0 113] SfctBl<0*ftaE*ftO«|-&, tft*JR7«* 

20 

[0 114] »2©ttSMTH lt)©SS^5 1^ 
©EL/^MMStl^i^ fifiiWWrStlfcEL 

W»rStlfcEL/^;WJ, M*?7i0Ii*ti&-r§ 

:tm§, (0 8) 

[0115] io©a«^&«[Si:oEL/^;i/3&«*j«s 

n 8ISE*S7^ ^TOELA*;i/JCOViT«l3£ 

30 mmmm&mikznzo fix^iELi^^ii 

*H*«*±fcJB{C«»bT»J*b, ELif 5 0 7^ 

L/^j^^ii, ^ P a p^*ij»f$nfcEL^^;i/ti^y\* 

oTELf^^^Kttt^U *Afl£*!l0rSn 
fcE L/^;W4«»r»OIi« tKt« H t^Tf 
[0 116] EL*f 5 0 7 C7)#rn]mi§(E>«& (ftfam 

40 [0 117] EL*f5 0 7«Snfc^ EL$f 

507 *m?&o\z&mm m^nT* ^»*sn, e 

t>A<. ^*&ELif 5 0 7*^j5KSnfcSEL/^ 

toils] ±m^fz^mco^yjmz^^T. el 

/WI/SELr>f7yH < hLT^t&<T ; b, E 

UZ>* ±oT\ ^IR^»4Mfi^6>a:^TAa©ELA 
E L X t LT^$ < & 
50 ^fc86EL$f^Mt§Ii<!:> A7^-y> 
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B^F^tnX HSrffllA^C t^T^^o £fc* 
S® D ©SfiSffl^T E L/UJl'* f Si^Tfc, 

[0 119] ^**^H>g^S^^, SiSCELi 
L^<D^7t^^W"r^^a6<7)TFT^lc>LA^ViE 

[0 12 0] ^^^6—0 8tCl^b^:EL/1^;i/{C*5Vi 

f>^fflTFT 5 0 6 tELMTFT 5 0 4H n 
^^^;H!T F TTf)pftWST F TTfc <!£*> £T 
*>;ff§:b&^o EL$f 5 0 7C7)Ri®7^ELiKli!jfflTFT 

5 o 4<D\*u-f >m&tmmi>T^z>me>. el$^ s 

0 7 co^#nBSttt®. ^g#;ttft«®£&0, ELI 
lfflTFT5 0 4^p5 1 t^STFT$ffl^^ff 
iUV^o iS&lC E L $^ 5 0 7 ©il^ E L Ilffl TFT 
5 0 40HK >m*&ti%misT^2>m&* EL$f 5 

0 70)mm&Mfamm. mMfimmmmtteQ. eli 

11TFT5 0 4ttnftWiTFT^ffl^» , fJ : 

[0 12 1] Sfc^lOX<75 1 >yfflTFT5 0 3, 
^20^7?>^fflTFT5O6, ELffilffiTFT 

[0 12 2] (*SS^J2) *^J6«Ttt. 

*i*£/Bv>T&S£L£:&<z\ EL/s*;i/©iB*G>±Hia 

[0 12 3] El 9 (A) tc#^MM<Z>H*<0±BEl&, 
Jfc09 (B) fCBI*OlEl»BIS*r. 44 0 2teX-f 
7f>^fflTFTT*D, 44 0 6«ELKlfflTFT 

[0 12 4] X-f 7f>^fflTFT4 4 0 2H h 
if »4 4 0 4C0-»T»5y- h«S4 4 0 4 a» 4 
4 04bSfLW§, X-f7f>^fflTFT440 2 

©y-^«*iiv-^«t*4 4 i 5C»«sn, 

-f >««tt K l/^f >E84 4 0 5 l:ft«*ns, ifc, 
>E^4 4 0 5ttELBlfflTFT4 4 0 6 <D5* 

— M&4 4 o 7 izn^mzmmznzo &rz, eli 

»ffiTFT4 4 0 6 0y-X®^tIMi4 4 1 6 
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JC««M^ffittSns 0 £fc, HK>E»4 4 17I4 
IS1I4 4 1 8 ^«aMtC»«!Sns. 
[0 12 5] Z<Dt%, 44 1 9T*SnSffi«5CJ4zi 

>x>it^j*$n-5o 3>r>ii-4 4 i 9n «aset 

MM44 16 tta»l:»«3ftft*i#K4 4 2 0, 

«ffi4 4 0 7 tcOWT^JBKSn*. ^r— h«ffi4 

4 0 7, ^lSF^*gi»K<i:|W|-OS (B5W) Rtfm 

sfttttM 4 i 6tM$n^it)3>r>it^iT 

[0 12 6] *^Jfi«lc*5^TH*IISttV — ^<t#*l 

4 4 15 (httSMj^Sl4 4 16 <hl*^TV^j:V* @ 

[0 12 7] SfcHSLTVi&Urt*. @iStm@4 4 18 
±^EL»i*H^«atA^IH^aHL/TEL* J ?4 4 1 

[0 12 8] (*J60!I3) *^Jfi0JTtt. ^SiC^bfc 

fliZZKKtt*IB»iaKa)TFT (nft^MTFTS 
20 t/pftWiTFT) £RPf tCf£§gL, a**^JBl 

[0 12 9] if, Hi 0 (A) [z^T^olz. n— - 

>yttc7)# 7 0 5 9#^X^# 1 7 3 7#^X&£K:ft 

o o±Kmfl^>'J =i>B£, gft->U3>is&tti^ 

TS. ^XVCVDffitS iH 4 , NH 3 , N 

30 : 0^6f^«Sn^«fft^fc">Un>I|ft* 1 0-2 0 On 
m WJKliS 0-10 Onm) «l3cU 1*3 « ICS i 

5 0-2 0 0 nm «ff£b<tel 0 0 — 15 Onm) ODJP 

a^a»»« , r*. js*0io (a> t?bt»rsio 

O/lT^LfCo **«WTttT*l!l«4 0 l*2»»ii£ 

[0 13 0] ¥*SWf 4 0 2-4 0 5fcL 

#l4 0 2-4 0 5O*Sli2 5-8 0 nm <0f*U< 
^3 0-6 Onm) <&»3T»J*T*. Igia*«*l 

□ >^7-^7A (S i Ge) ft*fc£TJMW-*4:& 

[0 13 1] a»©iBa<b*ffitbT»4. ««MP«r«ffl 

50 [0 13 2] U-1f-ttMfc&TttM¥*ttN*ffs8 
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— if — -^YAG I- tf — . YV0 4 l/-f-Sffi^. 

V^a^tt/WXSSSJSSSc 3 0 0 H z £ U if — 
X*;i/^— 1 0 0-4 0 OmJ/cm 2 (ft*WK:tt2 
0 0 — 3 0 OmJ/cm 2 ) Sfc, YAGl/-1f-* 

3 0-3 0 0 kHzil, !f— X*;P=F— 3 

0 0 — 60 OmJ/cm 1 (ftXKHCl4 3 5 0 — 5 0 OmJ/cm 2 ) 
tt4tft^. *LTB 1 0 0-1 0 0 0 /xiru #lx.kf 

4 0 0 MmT«*lC**UfcU-1f--5t&afi«^®fC« 

(t-A-^yy*) £5 0-9 0 %ittfi^o 

[0 13 3] #CV>T, ¥Ifti4 0 2-4 0 5*85^ 

- F«6ii4 o 6 **j*-ra. y— htttuiu o 6 «y 

1 5 0nm^:lTyU3>^iglTMt^o * 20 

12 0 nmOjySTttfcftfcS'U 3>JK"Z? 

7CVDSTTEOS (Tetraethyl Orthosi 1 icate) £ 
0,££i&&U Kj£JBE#4 0Pa, X«i&fi3 0 0— 4 
OOttl, (13. 5 6MHz) IMftO. 5 

-0. 8W/cm 2 *Tr^m^-&T^-r^>il£^-e^^o Z. 

0-5 0 0t:ol»Tx--;i/tcJ;0y»-h«6J»:lK£LTA 

[0 13 4] ^LT, y-h»g!4 0 6±fcy-hS 

«£»«-r*fc»©s i coy- hm@^««M4 o 7 1 

K 2 O^- Mgffi91M4 0 8 t ft»«t*. 
«Ttt* i 1 h«Iffl«lK4 0 7 ST aT 5 0 

-10 0nm©fSl:»*U i2©y-MffiIii 
14 0 8 SWIM 0 0-3 0 0 nmOJPS fcJBjBfcT*. 

[0 13 5] Ta«ttX/Vy^ST»*l/, Ta^- 
y^fSArTX/^^^, £<0*S\ Ar(CjSS^) 40 
Xe^Kr £j[JDA*£> T aK©rt«J6*«aSlLTIi 
<D*l«l*B&±-r*il£3WT*4. Sfc, a^TalCD 
}g;tr[*t4 2 0 m QcmgftT* 0 y— hWffifcffiJBt** £ 
£**T**a«, iSffiOT aRCDj&Si4E»4 1 8 0 m Qcmg 
«T*Dy— h*«i£'r*fc»4^#T**. <**@<£>T 
aK*®J5E"T^fc»^. Ta<^affi^ifiV^ffli«tifiS:t> 

10-50 nm@S<DJP£TTa<£>T 
ite(C^fi£bT^< £ afflc&T aR£*SlC»*;i£#T 

[0136] w«*»j5jE-ra«^K»4, ws^-y7 h 50 
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Xt> (WF.) Sfflt^iCVDffiTMn^tt) 

t#-5o vi"fntcbTt>y— h«a£UTffiffl-r^fc«> 

lct4fittftfc£H«&Bft<&D. Will caffita^te 2 0 m 

<t**^£TiS*KtWbSH*c:£3^T#<5^ Wfl: 
tt*ft^o^l«»^*^*Vi»^K:J4*Sajt:3&*H*sn 

ig9 9. 9 9 9 9XOW^-yyht«K 3 6 Kljfc 

LTW«£»J5rr*££lCcfc9. jgtr[$9-2 0/iQc 

[0 13 7] jQ:*, ***0ra4, »l©y-h*Sffl 
ill4 0 7STa, S2^-hfiffl»il4 0 8 
SrW£Ufc^ WKHE^trT. ^fftfeTa, W. T 
i, Mo, AK Cufr£>m\tintz7im. *fc(4MIB7C 
***J*»£^-*^»»eb<J4fl:^»»-C»J«b 

-h««ffl#««ft*<fc^>^^ (TaN) T»l£U 

^ 2 oy- Miliiisw^t^l^b^ Jgi 

h«affl»«JRSSfk^>^;i/ (TaN) -ejgjGfc 

1 1 ©y- hilfflftlB&gft^ >^J1/ (Ta 
N) TJMEU S 2 ©y- Miliil* C u t 
ffl*-&fo-a:T«J«-rsc:£d^ffSL^ 0 (010 
(B) ) 

[0 13 8] h\Z£Z>^X? 4 0 9 — 4 1 

^^aLSSfr'S. *Httifi»JTJ4ICP (Inductively 
Coupled Plasma : ^^^-&^y^X*V) Xy?>^ft£r 
fflVi, X^>^/8#XtCCF, £C l,*iS-&U IPa 
CDEE*-C t 3<;i/^^)mffi^5 0 0WCDRF (13.56MHz) 

Xf-y) tCfclOOWCDRF (13.56MHz) 1*S8A 

£C l,«a-&Ufc*l^^»4WBtR«TaBl£t>raa« 
tCX^y?>i/Sn^o 

[0 13 9] 0 (C) T»4HSL3&:*^fc*^ 

±Ex^^>^frTi4, l/yXh(:i;^X?« 

**bfc , bo£'r*ii£K<fco. «««fcfflijn-r*A-f 
Tx«jEE©aa*fc<t 0*1 oasm/i us 2 ostio 

SSSBjWt— /t-*tt£&*. -r-/X-«OftKJ41 5- 
4 5° £fc*. y-h»W«±^aii*»Til£tt<X 
!y^>y-r*&»£»4, 10-2 O^gffOK^TXy 

i^U =J>«cDjltRttte2-4 (ft*»fcltt3) T&£<£> 
^w^-Xy^^&SlcJ:?). Kft*<b->UD> 
M*«taUfcW4 2 0-5 0nwBflEXy5 L >ysn«C 
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tizuzo SLtzmi o (o TUB^Ltoofc^ y 

t£<E>a||^/f 4 14-417 Tttbn&V>««# 20-5 

1 ©«ili^2^«tld^^i 1 GD^#tf)*$ttJl 
414 — 417 (fill 414a — 417a 

2 (DSIttJf 4 1 4 b-4 1 7 b) &]&!&TZ>o 

[0 14 1] #tC, 010 (D) fC^rT^lC^ODX 

y5=->^iaa*fT5. n*Kicpx7f>yfi*ffl io 

V>, Xyf >^if7l:C F 4 t C 1 , tO, Sfl^tT, 
lPa<Dffi#Tr3-f ;H!$>«|Ifc:5 0 0 W<0R F«*(13. 
56MHz)&#t*&U y^XTSr^UTfTP. S«M (IS 
3^X^-fx) fcttSOWORF (13.56MHz) i^^SA 

u s i ox^^>^iasfctfc^{£Vige/WTx«jE 

>^U tnj:0I^X7 5 1 >^iST«l^ 

t!t$l)T a SrS^ttX-/5 1 >^bTm2 <Dj&Vt<Dm> 
MM 419 — 422 (gl 1 419a — 422a 

t^20ii!4 19b-4 2 2 b) SJgfifcT*, £fc 20 
BIO (D) TttBSLft^ofc*** y— MfeWK4 0 

9-4 2 2 Tffifcn^Vi®«^3 6 \Z 2 0 - 5 Onmg^ 
[0 142] Wi^>TaR©CF ( iC 1 « 

1 5 , TaF 5 , TaCl s lfflglW. fi£oT, C 30 
F 4 tC 1 , (^E^^XTOTIS^T al*CX 7 f > 

5tCF 4 to,^K«i:LTCOtFt:aD, F^#;i/ 

cD^MjE^tiwmox^5F>ya«^is^:-r^)o — 

£\ TattF^ii^UT s bffl*#W{CXy^>if3g*OiS 
CD~U\ Oj ^iJDt^ ^ ttT a©SI«fc$n§ 0 

t a (Drntm* y v m^m tasift^^^cT 
mt(Dx.y^>?mmz£&ft%z£&-^m£te?)wm 

OXy ? ST aKi 0 t>*t < t5 C ijj«pl«6 

<t&£ e 

[0 14 3] fit, YX^7 4 0 9 a-VX£7 4 12a 
Sli (A) fc^Tcfc5KffllOF--tf>y 

*-Wf> JtHfiflUEES: 7 0- 1 2 0 k e Vt U 1X10 13 

114 1 9-4 2 2^>F*6#j7C^(C*f-r^T^^t:UT 
^ SI 2 419a — 422a tf>Tfi»tf>ffl«K: 50 
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UT, S20#tl4 1 9 a-4 2 2 atlft§glO 
MS®4 2 5-4 2 8 t, i 1 ^>fi*S«J: 0 fe 
7tttt^)SaE3^!K 2 <0^*fiftffl« 429-432<t 
**»J5£Sn*. ^45**Jfifi»lTtt"TX^4 0 9 a — 4 1 

ft&, ttrntztiizmfeztifc^o mi i <a> ox 

4 0 9 a-TX^ 4 1 2 a*i£LTfcfiK 
[0144] ^fC^ 2 ^iil 421a, 421b SI 
5«k'5lC^**Ji4 0 4±lZUzS7> hi^ft^TX^ 4 
3 3SMtl)o •?X^4 3 3^-h«8i4 0 6S 
Hl:J*WS2©T«»iW4 3 1 fc— aSfcoTV* 

^>E*7C*S:^JD^ £o COMS. ^1 F — tr>^#l 

ai**f#-r*^*e«7c*sF— if>if-rs. (hi 1 

(B) ) K-tT>if©*»»4>f*>H-7 r tt«L<tt-f 

XSS 1X1 0 ,3 -5 x l 0' 4 atoms/cm 2 £U iD^l 
£ES6 0-1 0 0 keVtl/Tff5. n^£##;T£>^ 

M^Tc^chuxi smizm-r&Ttm. &mwnz\$v > 

(P) SfcttBt* (As) Sr/Bl^***, dCT^4U> 
(P) g2«^fl4 19 

-4 2 2 tfnm&ttttttmmTtmiztt-rz^x? t 

SSS^Wf:y-XS«4 3 4-4 3 7, KK 
>fi«4 3 8-4 4 1, Lovfi«4 4 2^4 4 5tf» 
J^^tl^o SfcTXi? 4 3 3 IlioTL o f f I«4 4 
6«J5E5n§o V"Xt«4 3 4-4 3 7, F K > 
®«4 3 8-4 4 1 fctel X 1 0 JO - 1 X 1 0 21 atomic 

[0 14 5] *^JS^J«VXi7 4 3 3 01MX&fMflrT 
££<hT\ Lo f f I«4 4 6 0fi$S|fif:Sft5 

[0 14 6] fc**W««K43^T, y-ht&RBt*^ 
LTy- HgtiaSLDDiML o vffi^<hP# 

LDDS^Lo f f 

[0 14 7] nSSrf*#"r*^««Sl7C*tt, Lof ffi 

XI 0 I7 -1 X 1 0 19 atoms/cm 3 OMtS^J; 
3l::U LovIiTl X 1 0' 6 — 1 x 1 0 l 8 atoms/cm 

1 <Dm&£uz>£o\z?z> 0 

[0 14 8] 1 (B) \Z&^T. ±mLfcJ:v 

ifctefglc, 4 0 4 ±{:tx 4 3 3 S^ I 

fcttlBTllPif «£E* 7 0-1 2 0 keVtL nSSft4 

X^7f>^fflTFTOLo f f fiBWt&^BB^ 
4 4 6 0nS*^r^^%7C^CDSflPSr«JAOO, 
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4 2, 4 4 3 O n #4T ^^Mft7C*Ofig*il6 
SCtmS. X^y?>yfflTFT^)Lo f fffi« 

tT, X<yf>^fflTFTOt7«»8M 
"TSUtrtinltET**. *fcB»EIKfcffl^6n*n5 = ' 
■V^HiTFTOL o v««tfc&a5#4 4 3C0n^^ 

F*-vU7*«*ft:S**3J#iB2iTo*Bfr<ci: 10 

[0 14 9] f-UT, 7X^4 3 3^Slfci, 01 
1 (C) pft^HTFT^fS 

*»#!4 0 2 t 4 0 5i:-iii^^*tsoy 

-X®^4 4 7, 4 4 8<h, HK>S«4 4 9, 4 5 
0 t, Lovg«4 5 1,4 5 2&m&-t2>o W,2<Dm 
ttt^TTSilMMM 1 9* 4 2 2*^>6*7C*fc*fr* 

4 0 2, 4 0 3 ttl/yX hVX? 4 5 3 TiSSftfit 20 
T43<o V-Xfi«4 4 7, 44 8RtfHW>«84 
4 9, 4 5 0t, Lov««4 5 1, 4 5 2 ^H^n 

n©fi«iC*^Tt>^F*E»»aSr2 x 10 !0 -2xi0 
* l atoms/cm 3 tft£>cfc "5 lcT-5o 
[0 15 0] K±STCDIiWn?tl0*#ftl4 0 

2-4 0 5WIIW (y-xm HK>fH«, 

lo vmm. lo f f««) «sn^ 0 *m&mt 

2 4 1 9-42 2 hSI t LT 30 

[0 15 1] £3LT*«ffi(&fK»£BWtLT^ 

fc«?tf^ fu— v;i/T--;pffi (rtas) zmm-r 

SCti<TSS. ^7r-Jl/ftT1ii*IS^l ppm 
HT, ffSKBO. 1 p pm£tT©SS**H«*T4 
0 0-7 0 0^ ftSMKteS 0 0 — 6 0 QWfro fe 

*iiiae9Tfi5 o ot:T4Npraois»iaa*fr 40 

5o fcjEU 4 19-4 2 2JdfflVifcEia*J»3&^JCp 

[0 15 2] 3-10 0%©*^^tf^ 

300-450t:Tl-12 ^H^^iai Sff 
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[0 15 3] Sl©I«l4 5 5ttSHt£ 

fbS'U 1 0 0-2 0 0 nmC!)»ST«t 

(012 (A) ) *0±JC*«|fili«|»^6«* 
£2®Jimffe1Mll4 5 8ft»j«T*. 

[0 15 4] tLT, y-Mft«K4 0 6, « 1 <Z)Jim 
*&«1BI4 5 5, $2^)IP^I4 5 8\zn>*i7 

844 7, 4 3 9, 4 3 6, 4 4 8 i»t5J:5l:y- 
XBB^4 5 9-4 6 2£r«j5fcLfc. SfcRfllfc:, F K 
>«4 4 9> 4 3 5, 4 4 0, 4 5 0<i:gt^FK 

>sa^4 6 3-4 6 5&m&-rz> mi 2 (b) ) . 

[0 15 5] ft*, y-h*fi»8t4 0 6, KlOJUHffi 
i!4 5 5, $2(Dfr«l4 5 8^Si0 1 ISfc 
ttSiONlOl^ CF, tO, t*JBV>fcK5-fXy 

fcy-h«W4 0 6, KlOllRII6ftR4 5 5, 12 

(Dmrnmrnm* 5 s^tMWK®*^ chf,^ 

WcF7^X7f>^ iftliBHF (fMn7?tt:H 
F+NH 4 F) T3>^ h*— ;HE»JEfiT*©3&«»* 
LV> 0 Jfcy-hffiiR4 0 6, m0MHIffiftK4 5 

5, iB2ojiniemi4 5 8w**3»BT»«snT 



M^tJCX^^>^O^feRlXfflV^X^5 1 

[0 15 6] #tC, fiTO^&^S3ir»l4 
6 7«»«T5. WailSil/ttt^'J-f a H, *U7 

T^LUk BCB (^>yy^nyf» 
fflt§:t4^§. ^3Sra«ejgilK4 6 7te¥ 

tL<ttl-5/iiii (££Kljff£L<«:2 — 4mid) tf 

[0 1 5 7] ££«3Amt&IMR4 6 7 lc, FK>E 
§4 6 5lc3g-r£n>^ h^-;i/€r»j«b/B*a5± 

lCHSlS«tfc*g|®«|4 6 6£j£/£-r£ (012 
(C) ) o *SIJfiWT»4^^;i/"TXi7SrfflV^TH*«± 
>^^A • XX ( I TO) gt£ 110 nmO© 
SKJgjsKU *m^4 6 6 tUfco KIW>y«) 
AIC2-2 0%<DWHtm& (ZnO) Sfi^L&WBS: 
«SBS4 6 6fcJBtr>TfeAt>. (ZnO) 
rt^&^BlTfc&^U feftXX (I n,0 3 ) 
IT^^K ft*5*^WfC*5^TH^«Sltft^«SM 
4 6 6H E LlBfflT F TO H >««Hn©»» 

WT«S3Srp1«6&K4 6 7±tC^t*-5>rtTE&^T t 
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[0 15 8] mi 2 (C) <D^mX\ *5£WV>mi<Dtfi 
SE#&fc«fcD#H*a*«WS*U il!4 8 O&ffiftZ 

[oi5 9] mi£'&* mmm4 6 6 >yL® 

^<B»«<!:&*. (HI 3 (A) ) 

[0160] #fc, i&mtift-nfczm i n>2 a 6 9r 

tfSg2A*>£M 7 OSMtS. ilA>^74 6 9W 
^2A>^74 7 0 E LiR^lgSIS 

0^3IB*WIT»«T<bfc«)KKtt6n*. i^TSl 10 
A>i7 4 6 9 <fcO*>SS2A>47 4 7 0 K31 9 a 

UTV^WfiKtc-r^Ci^aSbV^ &43*l/t>*4 
6 9tS2/t>?4 7 0 tS^tfcJIS«l-2MiD 

IClRBS&^o £fc^lA>^4 6 9R^2A> 

mi a*>^4 6 9 <t^2/\*>^4 7 oaawcrautm 

"SSTfc&VV, SlA t >^4 6 9Wg2A>i74 7 0 

ttH*tH*t<Dpa»cx h^-r^^jssnso mi 

A>^4 6 9RtfMl2A>i7 4 7 OteV— XgBH (V — 

±l:»^TMLTfegK ft&Sg 1 
A*>^4 6 9Wl2A + >^4 7 0 SrWHilCffifMPSil 
iffefecDT^JBKLTfe^Vi (01 3 (A) ) o 
[0 16 1] fc\Z, ELI47 IRtffti (MgAgl 

J&&TZ>o ELI4 7 1 CDB|Jgte8 0 0 — 2 0 30 

0 nm mmmzttl 0 0-12 0 nm) , il47 2 
<£>/P£tel 8 0 — 3 0 0 nm (ASWJCtt2 0 0 — 25 
Onm) i-rntf&^p *HJfi«»JTtt— H*b*^ 

^JBKSn^o Jft*5A*>i7 4 7 0±KE-LH£|£S£» 
EL14 7 1 £|&g4 7 2 

[0162] jioiiTit m&\zttfo~tz>wm* m& 

Li4 7lW|ig4 7 2*Mt^o fit, ELI4 
S««ff^ta*?»JCEL)B4 7 lStfig4 7 2£7£/& 

ELjiarxttssaKw^jgrij-r*. #^t, ^etc^ 
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[0 16 4] &*5, *HiWTttELl4 7 1 
lETLttSIS, IE?LttA», S^i^B, t^AI^^ 

ELI4 7 1 tLTtt^Ottfi^V^i 

[0 16 5] u^LT013 (B) \Zijk-?J:ofcffii&<D 
EL/^JW^t^ 0 *1 A>*4 6 9 £S2 

A>^74 7 0^Mim il4 7 2 5Mn$t 

a:) ommmf&mm&m^T, ^m^^rizmmmz 
wim-tz c t aware**. 

[0 16 6] **Jfg«^*V^T, ^7f/^TFT 
5 0 1 0#»#ltt, V-Xfi«5 0 4» FK>I« 
5 0 5, Lof f®^5 0 6, Lovg«5 0 7, 3=> 
*)Vmtfti&ML 5 0 8 £^"CV>£. Lof f ffl® 5 0 6 

h«s^M4 o 6 s^ixxy- hm®4 2 1 
hfMHt4 0 6 siMty- ni4 2 1 tmuz 

[0 16 7] *HJ£fi?!lT«X-f y?>^fflTFT 

[0 16 8] ifc*JIIS«Tf«< y f >yfflT F T 5 
0 1ttnft*;i/STFTTft^ pft^STF 

[0 16 9] ELBlfflTFT5O20*»#:ill V 
-XI^5 10, HK>ffl«5 1h Lovg«5 1 
2, ^*;Wg]5£®«5 1 3*^^V^„ LovS« 
5 1 2«y-h«fejg^K4 0 6S^Lty-Hl4 2 2 

ELIlfflTFT5 0 2ttLof f ««£SUT^fcl> 



( 19 ) 
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[0 17 0] Sfc*HM^JT«EL^I!lfflTFT 5 0 2 
lipft*JHTFTT$>5^ nft^JHTFTT 

[0 17 1] £-f, «a»«sj*flE&a?<!:3fcnJ:'5K# 

mmm&&&Mfi<.Tz> c m o s ess© n ^ v * jwst f 

[0 17 2] **Jg{«J©*-&, CMOSEJgScDn^* 
J|/STFT5 0 3®¥i#i«, V-xa«5 2 1, h* 

K>i«5 2 2, Lovi«5 2 3S^t*;i'M 
filg(5 2 4^T-H| la 

[0 17 3] *ifc*£lfi0!l©*£, CMOSlElK©p^ 
V*Jl'STFT5 0 4ffl¥i#IH 1 V-Xft5 3 
1, HL^f>ffi^5 3 2, Lov£g*£5 3 3Rtf3^* 
;P^J«®«5 3 4&-£A/TV»-5. 

[0 17 4] H^tCttiai 3 (B) 20 

[0 17 5] /tyi- ^^OiMlCJcDSHg 

(yl/*~/Zf)lsZfV>hy—3rv h : FPC) * 

[0176] ±misit&?iz*mffime>ftmftmT'te. 

[0 17 7] Sfe7X^&fflViTL o f f ®^^^fi£-r 
O v ffl^wficD*--cab 0 . Lo f fitiLovSg^O 

[0178] *&w<Dm 1 *mmmiz& 

t » T ^ L E L x -C X y b -f ( Z m £ 5 tl -5 Z. iz \tl3. < . 

-5. 50 
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[0 17 9] &f£W<D$& 1 ©^3E*fe«, BiliSatfc 



[0 18 0] 3fcK**WO*2©ittSE^ffi*fflV»fc«- 



tCOt>TKWT*. El 12 (C) OlgSTH Si© 

Sf^lSl^feilBlbT-^^o SI 2 (C) 

14 6 6«^L, /i^-z:>i/-r^e:a:triii*mffi4 

6 8 £JB*fiE-r-i> (014) . ^JMraiBMfc'f 
A • XX ( I TO) Bl£ 110 nm©ff£tCJ£J5!cU A 
^-->^T-5^:i:TIii**S4 6 8£^fi£L£:„ £ 
fc* ®Kfc-f >v 7l 7A{::2~2 0%<DMfcm%i (ZnO) 
««£lxfc#ttSIH**B4 6 8fcfl§^T"b&^. 
StffcffilB (ZnO) T^ete-SaiT-fc&^U K-ftXX* 
(ln,0,) T&^^-SJKTfefi^. Z.CDWmmM468 

[0 1 8 1] x.\zmmmffi4 e 8\zm-rz>£o\z. mm 
ai 3 p Bassist 4 6 7±tc^*ffl»«i^4 s o^^-r 

-5. ^Sffl^m^4 8 0«H*gi5O^T©iiimS<l4 6 

8&m%mzmm-rz>. ua^mmmm^ 8 oitmm 

**JS^JTtt^*ffl««^4 8 OiLT, U7 

•fe^u->7&^^i)2 0 0 um(Dm-2<D&i&mmmm4 8 

0£, ;*^;UVX^£flHsTJ£j&b;t. 

[0182] te.&*9£Wiz£i^-c&i£mmmm4 8 0 

tt. If II 4 5 8 £W©E^1= T F T i •> 3 - h 

14 6 7 ±{ZMl&-?2> '<tTi^W5. 
[0 18 3] H14CttMST. **WO*aE*ftKJ:0 

iw*a#?sn. mmm4 6 7 «dKn««jBfE®fl[dt» 

[0 18 4] m&m. ^!EfflllI4 8 O^^JT^S 

(in) 

[0 18 5] ^tC, »|gW^T3iS^ 1 A*>i7 4 6 9S 
^2A*>^4 7 OSr^fiTr-5. C©»©xeiCOViT 

tt, mi pi cz:T«UiBJ 

[0 18 6] ^*5*HJfi0!IT«ELJg^&SS-&e.nS)t 

vintcRg^sn-r. EL^*^^-e-&n-57t*i»S(D± 

*^O|Sffi^HiR*11t^0. ELIifflTFTttnf 
t^STFTT*5Ci:^SSLK 

[0187] t£3s*nmm*^mm 1 , 2 1 g sjcffi* 
[0188] mmm4) *hss««it«, *^^©^ac 
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mi 5 (A) ti*^5E^JOELx^X7 p K(D±MiaT 
SO, 1215 (B) tt-¥-©»rBBIT*^o 
[0 1 8 9] 0 1 5 (A) , (B) fC&^T, 4 0 0 1 
4 0 0 2 BIBI|tfl{« 4 0 0 3 ttV-XS^8I 
©JESS, 4 0 0 4 Jiy- h«-^i»lggj[I]8gT*& o , -tn 
*ft©Ii@BttE*4 0 0 5£S1TFPC C7 1/^> 
y;V^U>MJ— *y M 4 0 0 6K59, ^gB«£S^ 

^«^$n^>o 10 
[oi9 0] c:e><h-i\ Bissau 002, y-xfi^s 

TO(Hjg&4 0 0 3RtXy— h«*«B»EI*4 0 0 4$ 
iOck5 l:LT* 1 4 1 0 1 » */t-«4 1 0 

2, *«tff4 1 0 3Sy82y-JW4 1 0 4rt*Ktt& 

[0 19 1] 01 5 (B) I4B1 5 (A) £A-A' T 
«0rL&»r®BHCtH3U l«4 0 0 1(Z)±lcy-Xil 
#«JB»0iS4 0 0 3^*nSB»TFT (flU H 
CTIinft T FT^pft TFT* 0^ 

ITV^o ) 4 2 0 lRynS*ffl54 0 0 2 ctsn^E 20 
LlgKffflTFT (EL*^COllSKS:»J1W"r^TFT) 

4 2 0 2^M$nxi^« 

[0 19 2] *HifiWC»4, »TFT4 2 0 1 \Z 

WSTFT^ffll^n, ELlifflTFT4 2 0 2[C 
tt^»IO*ffiTfP«Snfc pft^ST F TjWH V> 6 
tX^p Hm§B4 0 0 2JC«ELffigjfflTFT4 2 

o 2 <&y- h«ii:8ttsnfc3 >5*>u- (ia^-tm 

[0193] 1E1ST F T 4 2 0 1 R^IfT F T 4 2 0 30 

2©±Ktt»re»»T*»»l«lfi«« (¥S^tK) 4 3 
0 1 «S$n, fOitllfT FT42O20FK 

>£«»ttfc»ttT*lH*«* (AS) 4 3 0 2« 
£tl^o *Hlfifiajlftt, H*WK4 3 0 2 £UTffc*H 

£A£*iDLfcfc<0£JH^T*>ft^. 
[0 1 9 4] -tUT, H*«S4 3 0 2©±tCtt*6»lK 40 
4 3 0 3#»J«S*U #6^M4 3 0 3tei®iit®*l4 3 0 

T, H*ISffi4 3 0 2<3D±fC»4EL (XU'i? h DJI/^ * 
yir>X) 14 3 0 4**#J*S*l*. ELI4 3 0 4te 

E LttflSfctt««E L WHS/BUS CI 
T^^>o *fc, tiELWCHi^f* 

[0 19 5] ELI4 3 04OM*fe«^(DlfjS 
«fcL<ttJ6Wfta*&m>ntfAV>. EL10 50 
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[0 19 6] ELS4 3 0 40±fcttfflKtttS^T-r** 

^^^il4 3 0 5^MSn§. i!4 3 0 5 

<h E LS 4 3 0 4 0|^BK#ft-r**» J Mft*tt«*» 

JRjffiRTSrt^ ELI4 3 0 4 £^Sf £fcte##Xf?B 
ftTJBffcU K*^*»lc:«n*ii"^SS|ft«4 3 0 

[0 19 7] fLT^i4 3 0 5114 3 0 6T*Sn§ 

«#K:45V>TE«4 0 0 5 i:««tt}:Siasn*. SEtti 

4 0 0 5 liHfi4 3 0 5 fcElf^<0«ffi*#A£&»<DE 
SMlft7^M4 3 0 7^LTFPC 
4 0 0 6 ti»ttl:»«Sn5. 

[o 1 9 8] &±<d&o\zvt. mmnm (ms> 4 3 

02, EL!4 3 0 4Mil4 3 0 5^^ELi 
«W3tl§, :<DELifH, Slv-M4 10 

lRtfJgi ;M*4 101 JCckoTS«4 001 

0^t)^nfc*A-M4 1 0 2TH^n, 3fc**t4 1 0 

3(aDitA^nti^c 

[0 19 9] ^3A-tt4 10 2 t LTH, & 

^X^y^^tlTft FRP (F i 
berglass-Reinforced Plast 

icslfe pvf fcf-;i/^;i/*^-f H) 
^z"?aw;^pvf7^^a^ ^— ^^;i/A~e 

[0 2 0 0] {IU EL»?*6©3ttC!)ll[J»*fil3W*/t 

XXf^7^ ;UA tt7 & u -< ;i/AG> cfc -5 ftj^BJ 

[0 2 0 1] Sfc, *««4 1 0 3ibTim»«ft 
»IS*fctt}»«!fl:»»*fflVi*c:i:3&«T#, PVC (# 

y'J3->j»E PVB (*Uk'^^7 
;W StttEVA (X?l/>tfr;|/7tf- h) 
S^WTfS, :^*tf4 1 0 3 (T>famz-WM > &M 
n L<te®HfcA*'J#A) ^L<i4Sg^K»b7 

[0 2 0 2] Sfe, **#4 1 0 ScD + iCX^-lt*^ 
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EE^Said-rSAry 7rHtUT»S4 3 0 5 ±\Zffim 

[0 2 0 3] £tz* S§4 0 0 5»4»*W«tt7>r^A 
4 3 0 7^LTFPC 4 0 0 6 Izm^lZ^^tl 
Z>o IB»4 0 0 5ttiSSi»4 0 0 2, y — *{l-^«Eft 
IEISS4 0 0 3RtK.y-hm#«fc«»EItt4 0 0 4KS6 
F P C 4 0 0 6 fCteA, F P C 4 0 0 6 fc£ 

on»i»ii«»l:»«Sft5. 10 

[0 2 0 4] *^S«"l?U8ly-;W410 1 

<£>®M8&B:tf F P C 4 0 0 6 (7)— gg^a^ <k 5 iCfg 2 > 
-W4 1 0 4*KW\ EL*-?felttJtW»cn^6ji 
Wrs«IJSfc34oT^*. (B) OiStf® 

«ifi£WT* ELf^ X^K 

[0 2 0 5] mm®\S) **JSCTTtt, *»W**«S 
LfcELf^xyK 0>WM(tiB®0l£Rl 6 tc^t\ 
ft^fe* 4 7 0 lBM7?>^fflT 

FT 4 7 0 2 oy-XE8*ttfV-X«m 47 0 
3(iX^f7f >^fflTFT4 7 0 2©y-MS^ty 20 
tr—hm^rm. 4 7 0 4liELiifTFT, 4 7 0 5 

H3>f>* (#i&-r<5z:£*>pJtg) .471 oaiK 

{ft&ffiL 4 7 0 7 tt«jBffl»/BT F T\ 4 7 0 9 te^iHC 

*j»ffl^-hE«* 4 7 0 8ttEL*ftt*. mmm 

fl«TFT4 7 0 7<0ftft*fc^V>Ttt4*B¥l 1-34 
1 2 7 2^#if§tlK 

[0 2 0 6] ***S«T»a:ft««l»fflTFT4 7 

0 7^ELilffiTFT4 7 0 4tEL*f4 7 0 8 t 

(omizmtT^zafi* t f t 4 7 0 7 tEL 

1^4 7 0 8 tOHt:ELIlfflTFT4 7 0 4^tt 30 
&nfc*it£LTfe&V>. tfii»fflTFT4 7 

0 7 ttELlftfTFT4 7 0 4 <h(W|— «ig^"T^^, 

[0 2 0 7] &fz. mi 6 (A) *4, -^OISf B lTi 
4 7 0 6S*itLfci^0«T»5. IP*. 
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[0 2 10] **Jfi«f4*lft«2-*4taa^fi*'&to 
[0 2 11] (*lf£0iJ6) *3£9ie>*jR 



[0 2 0 8] 0 16 (B) tt, hge^4 7 0 40 

3 £¥fffc««#*6l»4 7 1 OSRH y-xffl^4 

7 o i t^ff ^«aa«»ffly- hi2^4 711 zmttfz 
m&om-e&Zo mi 6 cb) 4 

7 1 0 <h^— hSE*l4 7 0 3 i^IftSft^ctiKRtt 

T^^o ®Ktt*SSS4 7 1 0ty-hEI6 4 

7 0 3 t T»#Mt*tS*S C i««T#5fc», H 

[0 2 0 9] *5891<0tftaE#aStt, 016l:*LfcM 50 



[0212] 1801 te*»g§CDj»SE:£ft£/1X LfcB 

o 1 1 % urngBi 8 o i ##r*e«**tt^*arr* 

*;H 8 0 6 iDf-S. 
[0 2 13] 1 8 0 2ttV-*«#*WftlSg&, 180 

Rl 8 0 3*6JB*3nfcW!**tJ;oT, y-X« 
#fflBlb!Hlttl 8 0 2^6m*^nfct5 r ^-«^iii^ 

ABi 8 o i<o»ssn&iB*KA*ana. e^t-fi-st 

xm#«BftHI» 1 8 02ty- h«^«K»imK 1 8 

0 3ttVKoR»6nTV>Tt><lK 

[0214] y— ^«#«eiwaKi 8 o 2R^y-h 
mnmmmm^i 8 o 3^sa:*K«riaist, HSigBi 
8 o 1 1, mm^i 8 o i **#-r*e«Rt«»iHi8]&* 

a— *?BJ|ffl»T l ttttl!ilHlKf***/^^;H 8 0 7 
tOf^o KftEJ&tta^/WI/ 1 8 0 7»4«SS/X*;H 
8 0 6 CIltSISftW&feOTft*. 
[0 2 1 5] B»B»f**^*;H 8 0 7&4, BSj® 
88£iIiSlgBl 8 0 1 iiififflOSHR-klzm-tbtiFPC** 
T A B»©3 j^-fc J; 0 »«SnT^5i&t, ffi 

Kjiug&tiamgpi 801 fc#rac*«±fcKtt&nTv> 
[0216] hi 7 (a) \*mw)m&fttt%wimw)®s& 

W*«/^*;KD±HHT**. SSl 8 1 0±C]B3Rff 

1 8 0 l**KttetlT4$?K ■*» 1 8 0 1 **#-T*B 
iaFPC18 11 ^lt, ftttJBStt 1813±C 

Kttsn&y— 8 0 2ty-hfi^ 
^ffiSjms&i 8 0 3 tcausnt^s. -tLT^«» 

ifflFPC1812(CJ:0> V— X«*«B«HIS1 8 
0 2fttfdr- hfl-^HBi&IUKl 8 0 3 BSfgB 1 8 

o i t^tt^ESW^t^nTt^o 
[0217] hi 7 (b) (ceHrHK— ^^jftsensi 

B#**/x*;KZ)±ffiH**"r. S«l 8 l 0±tcH* 
B1801, y — XW^MMMftHBS 1 8 0 2 Rtf**— h 

mmgmshm&i 8 o 3^tt6nTi/^ e ®*a$i 8 
oh y-xM»iii3iii 8 o 2Rtfy-Mrai 

BBiIhIS& 1 8 0 3 *E*tttt«»HyB F P C 1 8 



( 22 ) 
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[0 2 1 8] m 1 8 fC&t^T, 1 8 0 4ttJ>hD-7 

0g§l 8 0 2tcA*LfcD, ffilblHlK^Ib-r «> CD 
ft ^ (0!l*.tf*D^«# (CLK) , X^-hAM 

(g-^ (sp) ) mwj\B\$& j pmm%e> i 8 o 

S- 10 
[0 2 19] KKj[hI&&£> mm^l 80 1t, P>hn 
-7-1 8 0 4t, HSigB 18 0 1, B*b0E&> Rtf n 

p — 5— RlflBftEIKfd'*^^;!/ 1 8 0 8 <hPf n 
^/t^;^ 1 8 0 6 KKIfrlil&Rtf n > 

[0 2 2 0] 1 8 0 5ttT-f P>T*0, n>hn— ^ 
-0Bi*S»J»tT^§ 8 T-f n> 1 8 0 5 iggjlE] 20 
Bt, H^nB 1 8 0 1 3>hD-7-l 8 0 4<h, 

mmmi so i. mnmi&. s^>hn-7-^n 

*Bjfflg*T-«T-r p >R^n > hD-7 

-RtfBftE&tt*^*;!' 1 8 0 9 tP?-S< e V<^> 
Ryn>hD-7- R^IB»lElte#*^*;H 8 0 9 
&7&rt*)l 1 8 0 6 (cKSblHlgSR^n >hD-7- 

[022 1] u&^m\z\z, m^/^jn 8 0 6, mm 

1 8 0 7, 3>hD — ^— RtflSElfrtHl 30 
8 0 8 £fctev-f a >&tf >ha- 

biiissn^o *w«a*^45iiT, StS/wh 8 o 

6, KftHBSft^/t*^ 1 8 0 7 . 3>hn-7-S 

zmnm&tt&Txrt*)], 1 so s v-r u >s^a > 

hD-5-RCflB»iaB#**/X*;H 8 0 9££T3l 

[0 2 2 2] (*JS0y 7 ) **»«Tf4, *JS0»J 3 RtX 

BKOSfUV^jSE^^ViTttK-rSo 40 
[0 2 2 3] HI 9 (A) HEL*f 1 9 0 7 (DWs^m 

O^fg^iPAfcilTtM 19 0 1 Tfe^o ajtlK 19 0 1 
±K»il 9 0 23WRtf6ftT6 0, ill 9 0 2±i: 
E LSI 9 0 3 jWBH* 6*1X1^-5. 
[0 2 2 4] ELil 9 0 3±K^7W 1 9 0 6*R 
tte>nT4oD, ^7X^ 1 9 0 6^ffi9tELI190 
3±CMill 9 0 4^M$tm^o 89HIIS1 
9 0 4±^EL»JcK*Sfctt*»**A0iitfO*B6< 
a»*3W**«H[«l 9 0 5*«lfcL;fc. 50 
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[0 2 2 5] i^7X^ 1 9 0 6l4a»SOlRt)l/<tt 
2*fc«T*7C*©&^#T*0, EL1 1 9 0 31C 
jft*t)b<»4a«iCRW6nT^<5. Ell 9 (A) Oft 
STlt t7 7X& 1 9 0 6 ©tfc»HRjWt^ ©ttAM* 
^77X^ 1 9 0 6^bTELI1 9 0 3Cl 

[0 2 2 6] i77X^1 9 0 6ttELI1 9 03±C^ 
aUTK»6nTVi*fc«6, 1 9 0 6 

<S>EL 1 9 0 3frt>^T±zn&ft&i&mTZ>Zt&T*£ 

[0 2 2 7] ^7X^ 1 9 0 6H *G>ffi&*> b< ttfi 
0-100 nm, 5—10 nmttS:t)J« 

*t)*SWTS^ e COJ:7ft^7X^ 1 9 0 6H 5 
-lOnmt^fcil^lRfSIKtUT, &»ffi£ck 

[0 2 2 8] HI 9 (B) mi 9 (A) \Z&tfZ>i7 
7X^ 1 9 0 6&, EL11 9 0 3±Tiift<, »S 1 
9 0 2±JC»J*LfcWT*S. 



[0 2 2 9] 019 (B) Kl&^T, 



0 l±fcl»Wt«l 9 0 4a*RttS*lT43D. 39§«S 

1 9 0 4±tCELg 1 9 0 3**IB!W-£>nTtr>5. 

[0 2 3 0] S91«ffil 9 0 4±\Zt7?X? 1 9 0 6^ 
mtfZtlT&V. ^7X^ 1 9 0 64IoTgBMIl 
9 0 4±KlELJl 1 9 0 3^M§tlT^§o 

[0231] ELS 190 3JtK»«l 9 0 2**»J5|ES 
tm^, ill 9 0 2ttHl 9 (B) TttSE&WW 
£JBV>*. Rfil 9 0 2±{CELHJC»**fctt7K»** 
AOaOco*B&<T3**^*S«»IBl 9 0 5 

o 

[0 2 3 2] ^7X^ 1 9 0 6 tt^IS © 1 it L < 
2^t£jg-r&7£*0*-&#:T&D. ELI1 9 0 3±l: 
Mt>l<«»ttl:glt6nT^5. ^5X^1906 
HH19 (A) \Z7jkVtz>b<DtmVttn$:m^2>Zttf 
^IfgT-S-So 019 (B) <£>ffi&T~\t, ^7X^190 
6 Otfc*M»7&<«^ (D&Xmgt&fctb, 1 9 0 

6£:*>LTELJf 1 9 0 3^«^*iaA$n^>. 

[0233] mmm 8 ) *«9!©*tefc*asS»B Lfc 

*Kte*f£|3 0-f >3NJLh (jfc3J«)K:tt4 O-f^JBl 
[0 2 3 4] ELT-fX^K tCtt. W3>I 
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[0 2 3 5] *0«ft*J8flO)tfigtLTIi br 

(IftMCiify^;i/b*r^T^X^ (DVD) ^<£>f2 
^iAfeSM) ft 6 ft*. *Hc, m&JjftfrZM, 

z> z. t o*vi«#«««*tt«»ft©jc*3&«a»asft 

ftS«^«S<0J*#«*B2 O*5cktf0 2 1 tC^To 

[0 2 3 6] 02 0 (A) ttELr^MTSD, 
m&3 3 0 1, 3fei##3 3 0 2, «^ffi3 3 0 3^^^ 

^fiB3 3 0 3KffiV>££ia*ttt*£, ELr^xyK 

J: 0 *>»^*^S5<i:-r* Z. 20 
[0 2 3 7] 02 0 (B) ttbf^^^^T&O, 
3 3 11, 3 3 12, #^A^J^3 3 13, £ff£ 

X-f y73 3 14, ;tyr'J-3 3 15, $ft86 3 3 1 

K«*^gB3 3 12 l:Tffl^5:t«§. 
[0 2 3 8] 020 (C) ^7H7^>hELf>fX 
^U-f<D— ffi (tFM-ffl) TfeO, ##3 3 2 1, 
-^3 3 2 2, M»BS£M>F3 3 2 3, S^S3 3 

2 4 , )fc^ 3 3 2 5, 3 3 2 6 ^£^tT 0 * 
^BjQ^S^rj*^igfflbfc:EL^^X7 P l/-rH*^gM 30 
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